NOTE
In May 2000, a 68-year-old female developed bursitis of her right elbow. She reported that she had bumped her elbow on a rock while swimming in a lake in Ontario, Canada. No break in the skin was noticed at the time of trauma. Soon afterwards, her elbow became sore and swollen. She sought medical advice and was treated with surgical excision alone and, at 6 months, the bursitis had not recurred. The excised synovial tissue revealed caseating granulomas on histopathological stains. A portion of unfixed tissue was submitted for routine bacteriology and mycology and another portion was decontaminated and processed for mycobacteriology. A fluorescent stain of the specimen after decontamination revealed scarce acidfast bacilli. The Gen-Probe AMPLIFIED Mycobacterium Tuberculosis Direct test was negative. After 30 days, an acid-fast organism was isolated on Lowenstein-Jensen (LJ) medium. No other microorganisms were isolated. The Gen-Probe AccuProbe The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain NRCM T is AF406783.
tests performed on the culture for the detection of Mycobacterium tuberculosis complex, Mycobacterium avium complex and Mycobacterium kansasii were all negative. HPLC results revealed an unknown pattern resembling that of M. tuberculosis complex and analysis of peak-height ratios gave a pattern close to that of Mycobacterium gastri. PCR-restriction enzyme analysis (PRA) of the hsp65 gene revealed an unknown pattern. The isolate, strain NRCM 00-255 T , was subsequently evaluated using phenotypic and genotypic methods [16S rRNA gene and 16S-23S spacer region (ITS1)].
We have identified a unique strain of mycobacterium that did not correspond to any known Mycobacterium species by 16S rRNA gene and ITS1 sequence analysis, HPLC, PRA or biochemical tests, for which the name Mycobacterium lacus sp. nov. is proposed. Several examples in the literature describe a single strain or strains from one patient that have been characterized and established as novel species Roth et al., 2000 ; Schinsky et al., 2000 ; Schro$ der et al., 1997 ; Shojaei et al., 1997 Shojaei et al., , 2000 Springer et al., 1993) . These data allow other laboratories to recognize novel species easily among their own patient collections and encourage the publication of case studies, furthering our understanding of non-tuberculous mycobacterium Reischl et al., 1998) ; 6, M. tuberculosis (Goodfellow & Magee, 2001 ). All species were positive for growth at 37 mC and negative for tolerance of 5 % NaCl. Strain NRCM 00-255 T was also positive for β-glucosidase. , Weak positive result ; , variable ; , not stated.
Growth at :
* Growth was tested at both 40 (j) and 45 (k) mC. † , Non-chromogen ; , photochromogen ; , scotochromogen.
pathogenicity (De Baere et al., 2001 ; Torkko et al., 2001 ; Tortoli et al., 1998 Tortoli et al., , 2000 .
Morphological and biochemical properties of strain NRCM 00-255
T Acid-fast microscopy showed large, dispersed acidfast bacilli with prominent beading. No spores or hyphae were seen. Upon subculture, growth was observed on LJ medium at 2 weeks at both 37 and 42 mC and at 3 weeks at 30 mC. At 4 weeks, very little growth was observed at 25 mC, and no growth was observed at 52 mC. Colonies on LJ medium were nonchromogenic, small, with a dry appearance. On Middlebrook 7H10 agar, colonies are small, nonpigmented and smooth to rough, with a slightly irregular edge. Younger colonies appeared slightly transparent. Biochemical tests were performed in duplicate and as described in Kent & Kubica (1985) , with the exception of β-glucosidase activity (David & Jahan, 1977) . Results are shown in comparison with the closest species in Table 1 .
Mycolic acid pattern by HPLC
Mycolic acids were extracted and analysed according to the standardized method (Butler et al., 1996) . The chromatographic data were compared with an extensive in-house library of mycobacterial species HPLC profiles as well as with published data (Butler et al., 1999) . The HPLC chromatogram of strain NRCM 00-255 T showed a mycolic acid pattern characterized by a single cluster of 10 peaks. The pattern closely resembled that of M. gastri, with the same retention times but with variation in the peak-height ratios (Fig.  1) .
PRA of the hsp65 gene PRA was performed as described previously (Telenti et al., 1993) . Briefly, a 439 bp fragment of the 65 kDa heat-shock protein (hsp65) was amplified by PCR using conserved mycobacterium primers and digested with BstEII and HaeIII. The restriction fragments were separated by agarose gel electrophoresis and visualized by ethidium bromide staining. The restriction pattern was compared to the published algorithm (Telenti et al., 1993) . PRA analysis showed a pattern distinct from previously published patterns as well as from those in an in-house library of PRA patterns. Mycobacterium lacus sp. nov. DNA lysate preparation, amplification of the partial 16S rRNA gene (from positions 28 to 1509) and sequencing of the PCR product using several primers spanning both strands of the gene were performed as described previously (Turenne et al., 2001) . The same DNA lysate was used for amplification of the ITS1 spacer. The PCR for ITS1 contained approximately 10 ng DNA, 1n5 mM MgCl # , 1iPCR buffer, 200 µM each of dCTP, dGTP, dATP and TTP, 500 nmol each of forward and reverse primers and 2n5 U Taq DNA polymerase in a final volume of 50 µl. Primers used were 1511f (5h-AAGTCGTAACAAGG-TARCCG-3h) and 23r (5h-TCGCCAAGGCATCCA-CC-3h) (Harmsen et al., 2002) . The PCR was performed using the Perkin-Elmer GeneAmp PCR system 2400 with a cycle of 94 mC for 5 min, 28 cycles of 94, 55 and 72 mC for 45 s, 1 min and 90 s, respectively, with a final extension at 72 mC for 10 min, and the reaction mixture was held indefinitely at 4 mC. Sequencing reactions of the PCR product were prepared with the same primers used for the PCR. Sequencing template preparation, running of samples on an ABI PRISM 310 Genetic Analyzer (Applied Biosystems) and sequence output analysis were performed as described previously (Turenne et al., 2001) . The Lasergene program version 4.01 (, Inc.) was used for sequence assembly (Seqman), sequence alignment and phylogenetic analyses (). Multiple sequence alignments were determined using the  method algorithm. Analysis of the 16S rRNA gene was performed by comparison against the sequences of reference strains determined in our laboratory (Turenne et al., 2001) , GenBank (, NCBI) and  (http :\\www.ridom.de), a publicly available, quality-controlled 5h-16S rRNA gene (positions 54-510) sequence database, with a comprehensive collection of mycobacterial sequences. The ITS1 spacer sequence was evaluated using the  database and  (NCBI).
The 16S rRNA gene sequence of strain NRCM 00-255 T was characteristic of slowly growing species, with a long helix 18 (positions 451-482 of the Escherichia coli numbering system ; Brosius et al., 1978) . For this strain, distinguishing nucleotide sequences from all other mycobacteria species, including the genotypically closest relatives, were found in hypervariable regions A and B (Fig. 2) . Sequence analysis revealed that Mycobacterium malmoense and Mycobacterium marinum were related most closely to strain NRCM 00-255 T , both with 99 % similarity and a Hamming distance of 14 (base variations and insertions\deletions weighted equally) ( Table 2 ). Phylogenetic relationships of NRCM 00-255 T to its closest relatives and other members of the genus are shown in Fig. 3 . Although the HPLC and biochemical profiles resembled those of M. gastri most closely, there were 18 base variations between the two 16S sequences.  analysis revealed a top score with M. marinum DSM 44344 T and Mycobacterium ulcerans ATCC 19423 T , with 98n18 % identity, corresponding to eight mismatches. M. marinum and M. ulcerans cannot be differentiated from each other in the 5h end of the 16S rRNA gene.
Analysis of the complete ITS1 spacer region of strain NRCM 00-255 T (282 bp) using  revealed that, C. Turenne and others .. ................................................................................................... 
Fig. 2. Alignment of hypervariable regions
A and B of the 16S rRNA genes based on the ITS1 sequences for mycobacterium species available from GenBank, the top score was M. marinum (AB026701), with a distant sequence identity of 88 %. An ITS1 alignment of the top-scoring species is shown in Fig. 4 . Analysis of the ITS1 sequence using  revealed the highest identity to M. gastri DSM 43505 T (88n19 %), followed by both M. marinum DSM 44344 T and M. ulcerans ATCC 19423 T (87n41 %) and M. kansasii Borste 10492\98 (87n29 %), respectively corresponding to 34, 35 and 37 mismatches.
Antimicrobial susceptibility testing
Bactec 12B radiometric broth macrodilution susceptibility testing was performed on isolate NRCM 00-255 T according to the method used for M. avium complex Siddiqi et al., 1993) .
Minimum inhibitory concentration (MIC) results (µg ml −" ) were : amikacin (1n0), capreomycin (5n0), clarithromycin ( 2n0), ciprofloxacin (2n0), ethambutol (2n0), ethionamide (2n5), isoniazid (0n1), kanamycin (2n5), levofloxacin ( 0n5), ofloxacin (1n0), rifabutin ( 0n12), rifampin ( 0n5) and streptomycin (4n0).
Description of Mycobacterium lacus sp. nov.
Mycobacterium lacus (lahcus. L. gen. n. lacus of the lake, where the organism was acquired).
Microscopy shows large acid-fast bacilli with prominent beading. T to its closest genotypic relatives. Multiple sequence alignments were determined from positions 54 to 1470 of the E. coli 16S rRNA gene using the CLUSTAL method algorithm in the MEGALIGN component of the Lasergene program version 4.01. The tree was rooted using Nocardia asteroides as the outgroup sequence. Sequences were determined in our laboratory unless indicated by a GenBank accession number. Bar, 1.0 % sequence divergence.
